patterns, coliform organisms and Pseudomonas species. Acombination of streptococci and staphylococci may be found. In some herds, any one of these organisms may be responsible for a succession of cases, but in other herds there may, within a short period, be cases caused by a variety of different organisms. It is not possible to be sure from clinical signs what is the causative organism, so that bacteriological sampling is necessary in practice, particularly in cows not responding, or responding slowly, to treatment. The problem of antibiotic resistance is real, and must be taken into account in the system of treatment. We keep records of the bacterial causes of mastitis on the farms we visit from previous experience of clinical cases, bacteriological sampling and sensitivity tests.
Mastitis therapy must be efficient and economic, and farmers who can be trusted should be permitted to hold small stocks of appropriate intramammary antibiotics for first aid treatment. In mild cases the farmer begins treatment, but if clinical cure is not achieved within forty-eight hours he is expected to report the case for examination and sampling. The farmer usually holds a stock of penicillin, and sometimes a mixture of penicillin and streptomycin. When resistance is met, the veterinary surgeon can change treatment to a different antibiotic, narrow-range where possible, the choice being based on sensitivity tests and known clinical value. Under these circumstances, about 20-25 % of cases are sampled, and this provides an adequate record.
In the more severe cases farmers are inevitably left to their own discretion in calling the veterinary surgeon but theyusuallyseek aid without attempting undue treatment. They are urged to sample before beginning a course of antibiotics, so that the pre-treatment state can be ascertained if necessary. The most severe infections if left untreated or treated incorrectly can lead to death in thirty-six to forty-eight hours, so that farmers need little persuasion to seek aid. In severe cases treatment often includes parenteral as well as intramammary administration of wide-range antibiotics.
A notice distributed by the Milk Marketing Board is prominently displayed in most cowsheds reminding farmers not to send milk obtained from treated cows to the dairy. The period after treatment during which milk should be discarded is based on information supplied by the drug manufacturers, who have been the only source of advice. More information is now being provided by manufacturers to veterinary surgeons, and from the latter to the farmers. The threat of an economic deterrent has reminded farmers of their ultimate responsibility, and the veterinary surgeon in practice recognizes and accepts his responsi-bility as adviser to the farmer. The best available information on the problem should always be accessible, and there is need for closer co-operation between veterinary and medical workers. Elimination of the risk of the presence of antibiotic residues in milk would require the banning of antibiotics in the treatment of mastitis, with consequent spread -of the disease, reduction of milk yields and nutritionally poorer milk. There would be more carrier cows and serious shortage of replacements for dairy herds, and prime beef from dairy herds would be replaced by beef from mastitic cows slaughtered because they were no longer economic to milk. It must be remembered that already surplus milk production has reached a level considered marginal for satisfaction of the liquid milk market.
Members of the veterinary profession are vitally concerned with the proposed penalty scheme for antibiotic residues in milk for human consumption. If trouble arose, it is likely that the veterinary profession would be blamed-justifiably or unjustifiablyby farmer, distributor and the medical profession. The survey on which the proposed scheme is based presents figures of great magnitude. If the scheme is to be related to the presence of inhibitors, a reappraisal of cowshed hygiene and techniques is essential, because inhibitors are used in cleaning, sterilization and other hygienic precautions. Many mastitis treatments sold directly to farmers, and udder and teat salves used without veterinary advice, come into the same category. If the scheme is to be related to antibiotic residues one must ask whether specific tests are available, and whether the penalty can be applied other than retrospectively.
Finally, veterinary surgeons are by no means the sole suppliers of antibiotics to farmersthere are leakages. Feinberg & Feinberg (1956) list the following cutaneous reactions to penicillin: urticaria, rashes, exfoliative dermatitis, contact dermatitis, erythema nodosum, erythema multiforme and occasionally purpura. Of these, urticaria is the commonest and contact or sensitization dermatitis a poor second. The others are rare and it is difficult to establish the causative role of penicillin in them.
The mechanism underlying the establishment of epidermal sensitization is the key to the problem. Dermatitis is the reaction produced in the skin by the action of a noxious agent and there are two types, primary irritant and sensitization or contact dermatitis.
Primary irritant dermatitis occurs in the skin of any normal individual when he comes into contact with the offending substance, but in sensitization dermatitis the reaction only occurs in a patient in whom the skin has become specifically sensitized to that particular substance. It is this type of dermatitis which arises with penicillin.
Of many factors governing the establishment of this state of specific sensitization the most important is previous contact with the sensitizing agent. Once sensitization has been established it persists possibly for the rest of the patient's life. The sensitizer combines with keratin or one of the keratin precursors, forming a conjugate protein to which antibodies are produced, and in order to produce penicillin dermatitis by giving penicillin by mouth, it is necessary for the skin to have been sensitized previously to penicillin. This state of affairs is now less common because the dangers of establishing sensitization are fully appreciated and penicillin is only very rarely used as a local application.
The mechanism for the production of urticaria is still not known but urticaria can be caused by the systemic introduction of potential allergens into the body, and penicillin urticaria occurs commonly after either injection or ingestion of penicillin.
Vickers et al. (1958) described two patients suffering from penicillin dermatitis. Both drank milk containing penicillin, in one case in concentrations up to 4 units/ml. It was concluded that the dermatitis was kept active by the ingestion of penicillin. Both patients lived on farms and so were liable to drink milk containing more penicillin than one would expect in the ordinary bulked milk. Borrie & Barrett (1961) described a patient with dermatitis who was highly sensitive to penicillin; the dermatitis cleared when he stopped taking dairy products or when 075 ml of penicillinase was added to each pint of his milk.
It is, of course, difficult to say whether or not this type of dermatitis is common since many cases may be missed. These reported cases serve as a warning against the intramammary use in milch cattle of antibiotics which easily sensitize the epidermis; these include chloramphenicol, streptomycin and neomycin.
It is probable that many unsolved cases of chronic urticaria are associated with penicillin in milk. Zimmerman (1959) described 4 cases of chronic urticaria which cleared when intake of dairy products was stopped; the patients remained free from trouble if they took penicillinase at the same time as dairy products.
Conclusion
Penicillin in milk can cause urticaria and dermatitis in humans and this must always be considered in any puzzling case. One feels that in this country the present regulations limiting the sale of contaminated milk are neither strict enough, nor are they enforced. A survey of 41,700 samples of milk showed penicillin to be present in 11 % of these in doses varying from 0:01 to 1 5 units/ml.
